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A transmission system, including a first modem at 
a first location including a first demodulator for 
receiving and demodulating RF mobile 
communications signals into digital signals and a 
first modulator for modulating digital signals into 
RF mobile communications signals, and a 
second modem at a second location including a 
second demodulator for receiving and 
demodulating RF mobile communications signals 
into digital signals and a second modulator for 
modulating digital signals into RF mobile 
communications signals, wherein the output of 
the first demodulator is connected to the second 
modulator, and the output of the second 
demodulator is connected to the first modulator, 
by digital signal transmission media. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Demodulator to which receives 1st RF mobile signal transmission in the 1st location, and it 
restores to a digital signal Transmission system of the mobile signal transmission containing the modulator 
which modulates said digital signal to 2nd RF mobile signal transmission in the 2nd location, and transmits 
said 2nd RF mobile signal transmission. 

[Claim 2] The transmission system containing the digital signal transmission medium for transmitting said 
digital signal according to claim 1 . 

[Claim 3] Said digital signal transmission medium is a transmission system according to claim 2 which is a 
microwave link. 

[Claim 4] Said digital signal transmission medium is a transmission system according to claim 2 which is an 
optical fiber link. 

[Claim 5] Said digital signal transmission medium is a transmission system containing the communication 
line for transmitting digital data according to claim 2. 

[Claim 6] The 1st modem containing the 1st demodulator to which receives RF mobile signal transmission 
and it restores to a digital signal in the 1st location, and the 1st modulator which modulates a digital signal 
to RF mobile signal transmission In the 2nd location It has the 2nd modem containing the 2nd demodulator 
to which receives RF mobile signal transmission and it restores to a digital signal, and the 2nd modulator 
which modulates a digital signal to RF mobile signal transmission. With a digital signal transmission 
medium It is the transmission system by which the output of said 1st demodulator is connected to said 2nd 
modulator, and the output of said 2nd demodulator is connected to said 1st modulator. 
[Claim 7] The transmission system according to claim 6 by which said the 1st modem and 2nd modem are 
connected to 1 st RF antenna and 2nd RF antenna at each. 

[Claim 8] The transmission system according to claim 6 by which said 1st modem is connected to the 

transmitter of a base station, and said 2nd modem is connected to RF antenna. 

[Claim 9] Said 1st modem is a transmission system according to claim 6 connected to a base station 

transmitter including said two or more 2nd modems respectively connected to two or more RF antennas. 

[Claim 10] The output of said 1st demodulator is broadcasting or the transmission system according to claim 

9 by which a multicast is carried out and the output of said 2nd demodulator of said 2nd modem is 

alternatively connected to said 1st modulator to said 2nd modulator of said 2nd modem. 

[Claim 1 1] The transmission system according to claim 10 by which the output of said 2nd demodulator is 

connected to said 1st modulator based on input-signal strengthening of the RF signal received with said 2nd 

demodulator. 

[Claim 1 2] The transmission system according to claim 8 to which said the 1 st demodulator and said 2nd 
modulator treat the up link signal transmission of the 1 st carrier frequency, and said the 2nd demodulator 
and said 1st modulator treat the down link signal transmission of the 2nd carrier frequency. 
[Claim 13] The transmission system according to claim 6 in which said 1st and 2nd modems have RF 
mobile communications interface and a serial data interface. 

[Claim 14] The transmission system according to claim 6 said whose digital signal transmission medium is a 
microwave link. 

[Claim 1 5] The transmission system according to claim 6 said whose digital signal transmission medium is 
an optical fiber link. 

[Claim 1 6] The transmission system according to claim 6 in which said digital signal transmission medium 
contains the communication line for transmitting digital data. 

[Claim 17] The mobile signal transmission modem containing the demodulator to which it restores to the 
http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.... 9/13/2006 



JP,2002-51 1673,A [CLAIMS] 



Page 2 of 2 



serial digital signal for receiving RF mobile signal transmission and transmitting on a digital-communication 
link, and the modulator for modulating the serial digital data signal received on the digital-communication 
link. 

[Claim 18] The modem according to claim 17 for which the frequency of said local oscillation signal 
depends on the mode of operation of said demodulator including the Spa heterodyne receiver which mixes 
the RF signal which received with the local oscillation signal generated with the frequency synthesizer. 
[Claim 19] The modem according to claim 18 connected to the digital-communication circuit driver with 
which the output of said receiver makes possible said two or more modems which should be connected to 
said link. 

[Claim 20] The modem according to claim 1 8 said whose mode of operation is an up link or a down link. 
[Claim 21] For said baseband logical circuit, said modulator is a modem according to claim 1 7 which 
generates a serial inphase and a rectangular data stream to said quadrature modulation machine based on the 
data received from the digital link including a baseband logical circuit and a quadrature modulation 
machine. 

[Claim 22] It is the modem according to claim 21 which said quadrature modulation machine generates said 
RF signal transmission which has the carrier frequency determined by the local oscillation signal generated 
by the frequency synthesizer, and depends for the frequency of said local oscillator on the mode of operation 
of said modulator. 

[Claim 23] Said mode of operation is a modem according to claim 22 which is an up link or a down link. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to a radio frequency (RF) modem about the transmission system and 

distribution system of mobile signal transmission. 

[0002] 

[Description of the Prior Art] 

The base station of cellular mobile communication system contains the transmitter which offers the air 
interface for transmission of RF mobile signal transmission, and reception. The transmitter of a base station 
means the communication link with the mobile station or hand set which moves within the limits of the eel 
offered by the base station. Like all RF communication system, the communication link with a mobile 
station is put to risk with the building which influences transmission of a RF signal, or a physical 
obstruction like the topographical description. A RF signal is caught with an antenna by an improvement 
and escape of the range which can be covered, and is distributed to the site to which many mobile stations 
have been arranged by the coaxial cable or other linearity analog transmission media. RF repeater receives a 
RF signal, and analog filtering and a magnification technique are used for it, and it filters the signal, and it is 
amplified in order to retransmit a message with higher signal level. These transmission and a junction 
technique are broadcast again in order to be able to make other locations directly distributed to the mobile 
station across the eel range of a base station spread a mobile signal or to offer other covering range of a base 
station. 
[0003] 

However, all operate on the modulation RF signal generated with the air interface of a base station, and 
above-mentioned transmission and RF junction technique need a linearity analog transmission medium, 
therefore a easier, more effective, and economical medium or its effective substitute ** is desired. 
[The means for solving a technical problem] 

According to this invention, the transmission system of mobile signal transmission contains the demodulator 
to which receives 1st RF mobile signal transmission in the 1st location, and it restores to a digital signal, and 
the modulator which modulates said digital signal to 2nd RF mobile signal transmission in the 2nd location, 
and transmits said 2nd RF mobile signal transmission. 
[0004] 

Suitably, said transmission system contains the digital signal transmission medium for transmitting said 
digital signal. Said digital signal transmission medium contains the communication line for transmitting a 
microwave link, an optical fiber link, or digital data. 

The transmission system of this invention is . The 1st demodulator to which receives RF mobile signal 
transmission and it restores to a digital signal in the 1st location, The 1st modem containing the 1st 
modulator which modulates a digital signal to RF mobile signal transmission In the 2nd location RF mobile 
signal transmission is received and it has the 2nd modem containing the 2nd demodulator to which it 
restores to a digital signal, and the 2nd modulator which modulates a digital signal to RF mobile signal 
transmission. With a digital signal transmission medium The output of said 1st demodulator is connected to 
said 2nd modulator, and the output of said 2nd demodulator is connected to said 1st modulator. 
[0005] 

Suitably, an interface is connected to each of RF antenna, or one of the interfaces is connected to the 
transmitter of a base station. 

The mobile signal transmission modem of this invention is equipped with the demodulator to which it 
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restores to the serial digital data signal for receiving RF mobile signal transmission and transmitting on a 
digital-communication link, and the modulator which modulates the serial digital data signal received on the 
digital-communication link to RF mobile signal transmission at signal transmission. 
[0006] 

[Embodiment of the Invention] 

An attached drawing is met and the suitable operation gestalt of this invention is explained to a detail. 
The transmission system or relay system shown in drawing 1 contains the GSM RF modems 4 and 6 
connected by the frill duplex data link 8 of serial 270 kbits/s. Modems 4 and 6 can modulate RF mobile 
signal transmission of 900/1 800MHz of GSM which was transmitted by the antennas 10 and 12 connected 
to each, and was received, and it can be restored to them. 
[0007] 

It connects with an antenna 1 0 and the 1 st modem 4 contains the 1 st RF receiver, demodulator, and 
regenerator 14 which restores to the down link RF signal transmitted by the GSM base station. A down link 
signal is a RF signal modulated by 935-960 / 1805 - 1880MHz GMSK (the gauss minimum shift keying). It 
restores to a receiver 14 to the standard R5-422 data signal or other data line protocol signals of 
transmission-speed 270.833 kbits/s. Identification or an error correction is not made to signal transmission 
by the receiver 14, and incoherent FM recovery is adopted for simplification and cost reduction. The data 
stream created by the receiver is sent to 2nd RF transmitting modulator of the 2nd modem 6 by the link 8. A 
link 8 is offered according to the class of digital transmission medium so that it may explain below. The 2nd 
transmitter and modulator 18 receive a data stream from a link 8, gives conditions to a data stream, and it 
modulates data so that a GMSK modulating signal may be generated in 935-960 / 1805 -1880MHz band. A 
RF signal is amplified and filtered and is supplied to an antenna 12 for retransmission of message. 
[0008] 

Although it has the 2nd RF receiver, demodulator, and regenerator 20, the 1 st modem 4 is equipped with the 
1st RF transmitter and modulator 16 and these of the 2nd modem 6 are respectively equivalent to the 1st 
receiver 14 and the 2nd modulator 1 8 as a feedback path for the up link communication link to a base 
station, the former operates to an up link band on 890-915 / RF frequency of 1710 - 1785MHz. Modulators 
16 and 18 generate a RF GSM signal equivalent to it which was essentially received by the receiver 14 of 
the modem of another side, or 20. However, a signal is delayed by the propagation delay of a system 2, has 
different amplitude to the retransmission-of-message signal of the 2nd modulator 1 8, and usually has 
amplitude which is different to the 1st modulator 16 on an up link path. The amplitude of the 
retransmission-of-message signal on an up link path has been independent of a mobile hand set or the power 
of a station, and the path loss between a hand set and the 2nd receiver 20. Direct continuation of the 1st 
modem 4 is carried out to the transmitter of a base station. Each of modems 4 and 6 offers a GSM air 
interface and a serial data interface. 
[0009] 

The receivers 14 and 20 of modems 4 and 6 are the superheterodyne receivers 22 containing the data sheer 
for generating a serial data signal substantially, as shown in drawing 2 . A receiver 22 filters and amplifies 
an arrival RF signal, and mixes this signal with the local oscillation signal generated by the frequency 
synthesizer 24. It is chosen by whether a frequency operates in down link mode, or it operates in up link 
mode. This produces an intermediate frequency (IF) signal, and an IF signal is filtered with a surface 
acoustic wave (SAW) filter, is sent to the 2nd mixer, and since the 2nd IF signal is generated, it is mixed by 
the local oscillation signal of the Xtal oscillation of a receiver 22. The 2nd IF signal is filtered, amplified 
and restricted and is sent to a rectangular demodulator. The output signal of a rectangular demodulator is the 
analog baseband signaling showing the gauss filtering data of the origin contained in a RF signal. Since the 
yes and low signal which offers the digital data stream of 270.833 kbits/s in an NRZ TTL format is 
generated, the voltage level of an analog signal is compared by the data sheer, and is level. It is used in order 
to change into the balanced transmitting format in which the driver / converter 26 suited Electronic 
Industries Association (EI A) standard EIA-422-A in data in order to raise the transmitting distance of NRZ 
TTL data. A driver 26 can be set as power down mode, and can operate time amount which is different, 
without enabling connection of a multiplex driver and affecting it mutually on same Rhine 28 of a data link 
8. 

[0010] 

The modulators 16 and 18 of modems 4 and 6 include a converter 30, the baseband logical circuit 32, 
Gaussian filter 34, the quadrature modulation machine 36, and the clock recovery circuit 38. A converter 30 
receives a RS422 data signal on a data link 8, and sends these to the baseband logical circuit 32 in an NRZ 
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TTL format. The clock recovery circuit 38 includes the phase locked loop (PLL) circuit which compares the 
phase of the data of an NRZ format with the phase of a local oscillator. Supposing two signals have a phase 
error among them, the error will be used in order to make the frequency of a crystal oscillator produce a 
small shift until a phase has consistency. An oscillator is used in order to be used in order to offer the 
continuation clock signal of arrival data and an inphase, and to carry out the clock of the data with an exact 
transmission speed, consequently the baseband logical circuit 32 can separate it into two serial data streams. 
[0011] 

Since the serial inphase (I) of 135 kbits/s for the quadrature modulation machine 36 and a rectangular (Q) 
data stream are generated, the baseband logical circuit 32 uses the arrival data from the clock signal by 
which recovery was carried out and converter 30 from the clock recovery circuit 38. A logical circuit 32 
doubles conditions with two output streams, and amendment rotation of the phase vector from the 
quadrature modulation machine 36 produces it to a suitable baseband input. Since a logical circuit 32 
generates about 90 forward degrees of phase shifts on the output of the quadrature modulation machine 36 
to an arrival high signal, data are produced on I and Q lines, and on the other hand, since a logical circuit 32 
generates about 90 negative degrees of phase shifts to a low signal, data are produced on I and Q lines. 
[0012] 

Before supplying I and Q data stream which were outputted from the logical circuit 32 to a modulator 36, 
they are filtered with Gaussian filter 34. As for this, a limit of the bandwidth of RF spectrum is needed after 
a modulation. The requirements for filtering to GSM are specified as a Gaussian filter with the bandwidth of 
the bit ratio of 0.3, and serve as the 0.3 gauss minimum shift keying (GMSK) after all. The bandwidth of a 
filter 34 is set as 81 .25kHz. Since the response of the 4th gauss low pass filter is generated, switch capacity 
BUFIRUTA is used for a filter 34. 
[0013] 

A frequency synthesizer 24 generates the RF signal which changes the modulating signal which returns to 
the channel of a GSM down link or an up link band in the rise direction, and generates the RF signal to the 
1 st mixer of the FM receiver 22 for channel selection as mentioned above. A synthesizer 24 contains the 
lower order phase noise PLL, a high reliability engineering standard oscillator, and a low noise electrical- 
potential-difference oscillator (VCO) to each frequency needed for a RF signal. Based on the channel 
frequency data loaded to PLL, since a required RF signal is generated, PLL drives VCO. PLL uses a criteria 
oscillator, in order to offer reference frequency. The channel frequency generated is loaded to each PLL 
through a serial data interface. 
[0014] 

The quadrature modulation machine 36 contains the phase shifter connected to two mixers and couplers. A 
mixer mixes I and Q stream with the carrier signal from a frequency synthesizer 24 respectively. A phase 
shifter performs a phase shift on the carrier signal mixed with Q stream based on the data on I and Q data 
stream, and since the GMSK modulation RF signal usually generated by the transmitter of a GSM base 
station is generated, a coupler combines two signals. The output of the quadrature modulation machine 36 is 
sent to the power amplifier 40 for a down link path in order to increase the output of the signal over the 
retransmission-of-message antenna 12. Depending on the required covering range, output power changes 
from 1 0m W among 1 0W. The RF duplexer 42 is used in order to use one antenna 1 2 for an air interface, and 
to make possible both the reception to modems 4 and 6, and a transmitting stream. 
[0015] 

The transmitting system 2 is GSM. In the physical location needed in order to receive a RF signal, to carry 
out a recurrence student and to retransmit a message, if it is used as application of a repeater, it is especially 
effective. Modems 4 and 6 are effectively arranged in the location of the opposite side of a physical 
obstruction with the data link used in order to send signal transmission effectively over an obstruction. An 
obstruction is the description like geographical feature like a building, for example, a crest. 
[0016] 

As shown in drawing 3 , modems 4 and 6 are used from a base station 50 for the digital transmission of 
mobile signal transmission to a remote place. If required, the 2nd model 6 will be used, and various digital 
transmission media are used in order to offer the data link for transmitting a 270 kbits/s data signal to the 
remote place which can be broadcast again. A microwave link, an optical fiber link, or the link usually 
offered by the standard twist copper-wire pair in order to transmit a POTS signal is provided more with a 
digital link. A microwave link is used in order to send signal transmission to the various buildings in a 
business area in the center of Tokyo. 
[0017] 
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The 1st modem 4 is used in order to send signal transmission to one of the 2nd modem 6 arranged in various 
locations. The down link signal on a data link 8 is only copied in the location which changes with broadcloth 
dregs TINGU or mull surf smelt stings using multidrop transmission. An up link signal shares the common 
data path to the 1 st modem 4, therefore it is needed in order that gating (gating) may make possible the 
multi-access to the received GSM TDMA data. Gating is performed based on the input-signal strengthening 
indicator (RSSI) determined by each receiver 22 of the 2nd modem 6. The switch of the RS422 driver 26 
which the receiver 22 used RSSI, drove the receiver in order to decide that effective transmission was 
received from the hand set using other available information, therefore was connected to the receiver is 
turned on and off. 
[0018] 

In this contractor, many modifications are clear, without deviating from the range of this invention indicated 
here. This invention For example, a digital modulation technique (Group Special Mobile), for example, 
GSM, DECT (Digital European Cordless Telephone), IS54 NADC (North American Digital Cellular), (or 
DAMPS (Digital Advanced Mobile Phone System)) JDC (Japanese Digital Cellular), CT2 () [ Cordless 
Telephone ] 2) It is applicable to anddigital paging systems such as that established by POCSAG (Post 
Office Standard Advisory Group). 
[Brief Description of the Drawings] 
[Drawing 1] 

It is a block diagram as a suitable operation gestalt of a transmission system. 
[DrawingJQ 

It is the block diagram of the air interface modem of a transmission system. 
[Drawing 3] 

It is the block diagram of the remote place retransmission-of-message system which used the modem. 
[Drawing 4] 

It is the block diagram of the multidrop SHIMYURU cast (multi-drop/simulcast) system which used the 
modem. 

[Translation done.] 
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[Drawing 2] 
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[Drawing 4] 
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